DESCRI PTI ON * 59159* TI TLE OF THE | NVENTI ON PARAFFI N PUR} FI CATI- ON-METHOD -
AND APPARATUS 5 TECHNI CAL FI ELD [ 0001] The present invention relates
to a nethod and an apparatus for concentratlng/purlfylng a pﬁﬂﬂ““l wmmmmm
10 source material conposed mai M@k Tathomner paraffin (a par 2
to 6 carbon atons) such as propane. BACKGROUND ART [0002] 15Pr opadgiswhich

Is an exanple of a |lower paraffin is used in the field of electronic

naterlal§ %Hﬁ@(?ﬁ fﬁg]&gﬁﬂﬂ@ff% N and the application requires propane to

have a purlty as high as possi [ 0003] 20A source gas conposed nmainly of
propane DaRAFISIN BURIGE qrel BON aMETEIOpUAND | EabPh®A Tt ai ns i mpurities such
as propylene. As nethods for purifying a propane gas from the source gas,
for exanple, a method using distillation, a nmet hod usi ng nmenbrane
separ at i g fELhogdtsing 25 adsorptive separation, and the like are
known. [?004]]

0001

The present invention relates to a method and an
apparatus for concentrating/purifying a paraffin from a
10 source material composed mainly of a lower paraffin (a

paraffin having 2 to 6 carbon atoms) such as propane.

BACKGROUND ART
[0002] .

15 Propane which is an example of a lower paraffin is
used in the field of electronic materials such as
semicbnductors, and the application requires propane to
have a purity as high as possible.

[0003]

20 A source gas composed mainly of propane used as a
source material for purification contains impurities such
as propylene. As methods for purifying a propane gas from
‘the source gas, for example, a method using distillation,
a method using membrane separation, a method using

25 adsorptive separation, and the like are known.

[0004]
Themethodusingdistillationrequiresalargenumber'

of theoretical stages for separation because propane and

propylene have close boiling points (a difference in

30 boiling point of 4.9°C). Accordingly, large scale
equipment and setting of precise distillation conditions
are required, which is a significant barrier to industrial
practical application of the method for purifying highly

pure propane using distillation.
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" The' method us ing distillation requires a |arge nunber of theoretical
stages for separation because propane and propyl ene have cl ose boiling
points (a difference in 30 boiling point of 4.9C). Accordingly, |arge scale

equi pment and sgkt i@ RbAPNESiSg Gishblhaki 08 RGNS hAle Aequby ed,
which is a significant barrier to industrial practical application of the
met hod f8ingdid fRasg Biughl §1 pakeopr ophhecisngy di sndl Ithevafo3s] GUO5]

11111111&%£JdJééla*éggggg*materialf¥§2§%@@jyﬁ %ﬁ%ﬁg?g?%g% q:sgfaration

has a Iom15|ndl pass purification e ncy, an by’%ﬁ oW ng a
source mMateldraind aa pasSrallitquUPE a Separ abrovbtenhi fne Aiphuralgdye of tines
for obtaining highly pure 5 propane. However, as the purity_ of the_propane
obt ainedPFOFFRS eas’%ﬁ"fe’(ﬁél r 880V By PNIIEY ©F ddie RFPBARSVERFAiRE T evel

(see, for X c&at ephe DOEHBRA-1)1ra & & 0006)c A5 RIS U PLI & SEPARSRLI ON, 2
met hod using a silica 10 gel to whi'ch silver nitrate has been ‘coated as an

adsor benllefsde Nome Pafemt eBooupkat Palyeirow)Docameetthdd using a silica gel
to which ﬁilv r nitrate has been coated and A1PO-14 as an adsorbent (see
Non- Paterg BScunent 2 bel ow) , a nethod using a silica gel to which silver

nitrate has begs eeri®tbdbvandepeatdtd Eo4A asmarmsdsoibenty Gsed INary Pat ent
Docunent 3 below) , and the |ike are known. However, it is difficult to

obt di%h hBg§RI FopilrEchrobhner dtiar atghiiredRperFeated\ds Rt AESPEIIRIS usi ng
adsor bents,.. -TRi-S, i Loﬂga,.gg CAYSE) r 4{?@1 IS -adsor bed on
a ‘porti or(lg\(/\aﬁe?g%sﬁsav%ﬁ% ni te{%?g ?s no?&gba%e : aﬁ% ﬁ%ggg%lsé%tlﬁée

adsor pti geloft prdpiytieneiilsemomisata s¢ abaer ped@¥dted and AS Rfesk4i bed

above, a_|arge number of  nethods have been considered. to obtain_highly pure
o opane PRof @LUOT EEnS5 56 MRt PEhEre PCHTATHIE ST 1oPAl ot PSS bat meen
t he _reCO\&%ri)h_lgE%t 81i0H %%QHEOWHH\:& SQUKGE ga% randk hes PHdd Y Rft g opane

obt ai ned. PATENT DOCUMENT 1: 30JP 2006-508176 A NON- PATENT DOCUMENT 1: New

sor Bent saher Zs @i Be pakaffi ANsSsHAPORE Khyee Non-Patent Document

3below),andthelikeareknown. However, it isdifficult
to obtain highly pure propane at a high recovery rate with
the methods using adsorbents. This is presumably because,
for example, propane is adsorbed on a portion where silver
20 nitrate is not coated, and thus selective adsorption of
propylene is not'satisfactory.
[0007] _
- As described above, a large number of methods have.
beencdnsideredtx>obtainhighlypurepropanefromzisource
25 gas, but there is a trade-off relationship between the
recovery rate of propane from a source gas and the purity

of propane obtained.

PATENT DOCUMENT 1:
30 JP 2006-508176 A

NON-PATENT DOCUMENT 1:
New sorbents for olefin/paraffin separations by
adsorption via mn-complexation: synthesis and

35 effects of substrates, Joel Padin, - Ralph T. Yang,
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" adsor ptionvia n-conpl exation: synthesis and 35effeCs of substrates, Joel
Padi n, Ral ph T. Yang, Chem cal Engi neering Science 55 (2000) 2607-2616
.NON- PATENT DOCUMENT 2: Propane/ propyl ene separation by pressure swing 5

adsor ption: sohk@iilcLOMPAGL seR @G NBtiepldecisy obooygl ixs ¢t eady est at es,
Salil U Rege, Ralph T. Yang, Chem cal Engi neering Science 57 (2002)
1139- 1149 NON- PATENT DOCUMENT 3: 10Mdl ecul ar sieve sorbents for kinetic

separat i Of n ng, Joel Padin, Salil U Rege, Ralph T. Yang,
Linda s eﬁff%mﬁéglﬁﬁég}fnﬁéri ng Sci ence 55 (2000) 4525-4535 15

DI SCLOSURE OFPi-NyENE G ¢OPQ8ne sepaXheipresént ipwentuae hasyixegn
concei ved under, t he apove circunstances, and it is an o?j@ec,t of the present

i nverti on t o, 3RMEETEE 1At af FPA SR HErTFPRELFOSMA S dlit EE1R6 Lifalt 'oF | AF
containing a pakafifd ntdwhPds2atesb eAboN @t OFBEg8UCRapHOPans;mand an

ol ef i n havi ng to 6 carbon atons such as propyléene, inCrease the purity
and recovery fFaegmisfal henpansfefiimobfairade [DD0IR0RBA parnPfiLh49
purification method provided. by a first aspect of the present invention is
a nethod for purifying a paraffin froma source material containing a

par af f i nNoaviprgr2Nt opbcoasEwon at ons and an ol efin having 2 to 6 carbon
atons, the nethqd incl udi ngg a first ste%Pof bringjng the 30 source

mat &rd al i nt oMOGAEEL 2T TAEHR SRR FBnEPEqfild oht af RPAG 3 G VR i on at

TSt SRR SMdr Bol icHe PIRSSHTELALA, T CSOUS kNORE IO AR bed gas

not absor bed he absorption |iqui e the olefin in ce
materi al is pfeféangtihihgaadsditbengbyChémigbdoEpyiore3bing Griknaad a

second step o%sde(szoaé)ép%gg%_%i553cg1argi ng a 3

15 DISCLOSURE OF INVENTION
[0008] |
The present invention has been conceived under the
above circumstances, and it is an object of the present
invention to, when a paraffin is purified from a source
20 material containing a paraffin having 2 to 6 carbon atoms
such as propane and an olefin having 2 to 6 carbon atoms
such as propylene, increase the purity and recovery rate
of the paraffin obtained.
[0009]
25 A paraffin purification method provided .by a first
aspect of the present invention is a method for purifying
a paraffin from a source material containing a paraffin
having 2 to 6 carbon atoms and-an olefin having 2 to 6 carbon
atoms, the method including:.a first step of bringing the
30 source material into contact with an absorption liguid
containing a silver ion at a first temperature and a first
pressure and recovering a non—absdrbed gas not absorbed
by the absorption liquid while the olefin in the source
material 1is preferentially absorbed by the absorption

35 liquid; and a second step of desorbing and discharging a

3



‘ gas conponent from the absorption |iquid having undergone the first step at
a second tenperature and a second pressure , wherein the first step and the
second step are performed continuously in parallel while the absorption

liquid igag &¢bRpbht $hem and LRe ARSOIBhi POgLEauhdving Dageecidestep are
ci rcul ated. [OOEO] Accordi ng to conventional findings, olefin

havi ng atHeubles ber¢d ok mssacondpl eRPrRirEr wi¢ ead & sesorsliprpssaifé n 10 does
not form ﬁe%%npl e{\__ﬁevm .hr sj:I ver i ons,. thte i secknrtl') stQatadge Lot @ secghem' cal
properti S8 CAE SAUBITTEY BF°BI 8PP n T &5 GHEor prTBnf FqBrFd {(FdF Exanpl e,
an aqueogsnsiiMeiugl §r ahepsaehutlicon)witdhtaithieNnGiss dwet i bang iiuiMicingr eat er
than the solubility of paraffin_in the absorption |liquid 15 under given
condi® | ohB& ThespresentaPaveir GRS FiRELed 1 habépt hRdm e SRIMRE StrP

obt ai ni ng,.a hi;ghly; purg paraffin at a high recovery rate froma source
material containing a |ower paraffin (for exanple, a paraffin having 2 to 6
carbon atéemipland a |l ower olefin (for exanple, an olefin having 20 2 to 6

carbon at ons) utilizing the difference in salubilit et ween paraffin
o oo T h RHECHEEST b SRrCPRERE ROt n ARSI herS  Bhen Sy Fnd t hat
par af f i nacRsubEe W 12d FRG-ned adcbhgheRULL £} ntvarhi ghs | ecoy pay- @t £n by

perform ng an operation (first step) of causing an 25 absorption liquid to
absdrd adeesreetghRram canpbex #ih (kbeondi@Rep) &F Hedrdind e

di schar gj i I f or p} .o i.qui-d j in
paralIeléﬂ%agggtgagm%ﬁgﬁggﬁg'E%ggﬁﬂft?gééngpgngﬁggg%ggﬁgggg%EbQ#§ %d.
Because anpamakfdgviaviog 2igmi6al caf doneatomd eenchraneglebius 33 hawirng 2 to.

6 carbon atons have boiling points |ower, than water, when the paraffin and
Che o of P CAAE SrBad od PRt RBRATSGHS G 4 Ve §OTEn SpBLAHT B SAKET he

ol efin praker emd aldnubpiicinbe pheadas Phasand 00dddr38RIH!f ariaplya the
absorption liquid is an aqueous silver nitrate solution. [0012]
Pr efldr abhpdetthgiyesoadnsticsseme . i sThetprowentt haveriteofs rstupredsime.

st oRSBFR (oo TROTHe 2T SRR SIER AL UNT Y B PR SER 11
source nataigal r&@ sy heaabsorphi ansbiudtd« acéheali eshestiapihg erformed
by counter-current contact. i .
lower paraffin (for example, aparaffinhaving2 to 6 carbon
atoms) and a lower olefin (for. example, an olefin having
20 2 to 6 carbon atoms) by utilizing the difference in
solubility between paraffin and olefin in the absorption
liquid containing silver ions, and found that paraffin can
be obtained at a high purity and a high recovery rate by
performing an operation (first. step) of causing an
25 absorption liquid to absorb a source gas and an operation
(second step) of desorbing and discharging a dissolved gas
from the absorption liquid continuously in parallel, based
on which the present invention has been accomplished.
Because a paraffin having 2 to 6 carbon atoms and an olefin
30 having 2 to 6 carbon atoms have boiling points lower than
water, when the paraffin and the olefin are mixed with the
absorption liquid, the paraffin and the olefin
preferentially boil into the gas phase.
[0011]
35 .~ Preferably, the absorption liquid is an aqueous
4



[ 0015] Exanpl es of the paraffin having 2 to 6 carbon atons include
et hane, propane, cycl opr opane, n- but ane, 15 i sobut ane, cycl obut ane,
met hyl cycl opr opane, n-pentane: isopentane, neopent ane,
cyclopengameemehhytzacbobmﬂanmaoﬂlnethyIcyclopropane, n- hexane,
2- met hyl pent ane, 3-net hyl pent ane, "2, 2-di met hyl but ane, 2, 3-di net hyl but ane,
cycl ohex&R812det hyl cycl opent ane, 20 1, 2-di met hyl cycl obut ane and

trimethylcycl oprapangp]P016he second*gPRbeR A idesolefiniauimg,2 to 6
carbon atons include ethyl ene, propylene, cyclopropene, 1-butene, 2-butene,

|sobutenEhecybhnbUtgneSSBIEEthyIcyclopropene, 25 2-net hyl cycl opr opene,
nethylldi ﬁ ¥ﬁlopropane, i sobutyl ene, 1, 3-butadiene, 1,2-butadiene,
cycl 8he > 12- nmet hyl -1 - but ene, 1-pentene, 2-pentene,

2-met hyl - 2- but epe rbrWep! adieBechbndt pefipadi£nere Gckepani ¢Rer than
met hyl enecycl obut ane, vinyl cycl opropane, 30 3-nethyl -
2- but adi &he, £, pent adbere $56pr ene,
2, 3- pent o? , 1- hexene, 2- hexene, 3- hexene,
3, 3-di net I- but ene, 2, 3-di met hyl -1 - but ene,
, 3-di nEthyl 2Pbﬂﬁ%§ﬁaﬁ&p€th&é domeatenbetween the source material

2

3- ne yI-l pent ene, 4-net h pent

> ekl 259 SR AB 2 et hP- 1t he tikgE. stpRnisnRer Eormes
2-ethyl - bt 8ngred- éuggﬁggieggntgcé hexadlene 2, 4- hexadi ene,

2-meth I-X 3-pentadi ene, 2-nethyl -1, 4- pentadlene,3-nethy|-1,3-pentadiene,

4-nethy|iﬂogiﬂentadiene,2,3-dinethy1-1,3-butadiene, 5
cyct ohexene, 1, %kgwésnoef Zt:lrf'é @&QE%@% having 2 to 6 carbon atoms
include ethane, propane, cyclopropane, n-butane,
15 isobutane, cyclobutane, methylcyclopropane, n-pentane,
isopentane, neopentane, cyclopentane, methylcyclobutane,
dimethylcyclopropane, n-hexane, 2-methylpentane,
3-methylpentane, 2,2-dimethylbutane, 2,3-dimethylbutane,
cyclohexane, methylcyclopentane,
20 1,2-dimethylcyclobutane and trimethylcyclopropane.
[0016] _

Examples of the olefin having 2 to 6 carbon atoms
include ethylene, propylene, cyclopropene, 1l-butene,
2-butene, isobutene, cyclobutene, l-methylcyclopropene,

25 2-methylcyclopropene, methylidenecyclopropane,
isobutylene, 1,3-butadiene, 1,2-butadiene, cyclopentene,
2-methyl-1-butene, l-pentene, 2-pentene,
2-methyl-2-butene, 1,4—pentadiene, 1,3-pentadiene,

cyclopentene, methylenecyclobutane, vinylcyclopropane,

30 3-methyl-1,2-butadiene, 1l,2-pentadiene, iSoprene,
.2,3—pentadiene, l-hexene, 2-hexene, 3-hexene,
3,3—diﬁéth?l;i¥butene, _ 2,3-dimethyl-1-butene,
2,3-dimethyl-2-butene, 2-methyl-1l-pentene,
3-methyl-1-pentene, 4-methyl-1l-pentene,

35 2—methyl-2;pentene, 3-methyl-2-pentene,



1- net hyl -1 -cycl opent ene, 3- net hyl - 1, 3- pent adi ene, 3-net hyl -1, 4- pent adi ene
and net hyl enecycl opentane. [0017] A paraffin purification apparatus
provi ded by a 10 second aspect of the present invention is a paraffin
purificaiipetapparatpsentenepuriiyeagya pariaifenef,r om gs shakad iratey i al
containing a paraffin having 2 to_ 6 carbon atons _and an olefin having 2 to
6 car bonl atolexadieeBpparattueRRAteNTy: AMMabsylptl oh  RBPEAR 1SS br i ngi ng
the sourgenlpdipLel) AlpbBtafoact With Al apaghptl of pLaubdieaal ning a
silver ion at iTst Ferrperature and a first pressure and recovering a
non- absos bee t@asl 10} 3 apsarthett dyyet he absHrpimenhlyilgul 43 whikedtilene®] efin in
the source nmaterial is preferentigl y absorbed by the absorgti.on liquid; a

I
20 dEsor pYFSRIGGI’R® for desa bi nECXRE iR har gi ng the® olFEFRT 1S Ym t he
absor pt i 90pleirgi} 1 havi,pg phsorded, t he ol efigeahya secondehenpareatdly e and a
second pressure; and a circul ation nmeans for causing the absorption |iquid
in the absoweftiolh Lot upendedlieree abodh prdtony Legeicd dpre@et25edesor pti on
col um tw%i rﬁul ate between the absorption colum and the desorption
col um. 1 the purification apparatus having such a configuration, the
paraffin purifpcaidxnf fehhghaceoeditigd oapberfHtisd aspecided blye present
i nvention can be appropriately perforned. 30[0018 Acc%{}%nto a

pr eflér r eBSERBBHI AERECST Phe Wt sBRESERent PR HIRP aBSordt P

i ncl udes O y t |, ds i he absorptEenyl sl d. 2@ gas
i nt roducF%grcl?ullﬁig]%ﬁgﬁ SE) plﬁ%lgutghgéggg%%ﬁn%%er%i al %t% t he gbsor pt i%n 35
liquid ascadaewertporiabraitahsiog arpebadfirahastiag gtiore arkborui d

drawi ng tube for wthdraw ng_the ahsorption liquid having_absarhed. the
olefin f?gr‘ﬁ“i%%nfio%éf’qﬁ%ﬁrf gﬁlvdfngf Ezt% Icuﬁnb%f)l%%oné%d tahéé%g%%r%\?\%%sg t ube
for w thdhawutihde parabkiorgwionbsenhec Byt her fhgonpt ictie Isourdefrom an
upper 5 portion of the colum body, and the ab,sorst_i on liquid circulated

n of, y
fr o heMad<sorit} M EQFemT St Mattdy ABRPHOERE 13 LA HSHF ORER THe Jas

draw ng tuhs. 9 i o apethel- pref enged erhadi penis gf-Lhe 10
pr esent %n\l%g'nltvi[egrg,]ldtrhgcggésg%gglsgntco?)urmtinc(?u es a churm bodsy tlFlat hol ds
a part ohndherabsoeptingn 4 i gond,akss pabkdd geoy tnoh pdackadoed the Théumm body

above the_ absorption liquid helLd in th al unmm body, a gas introducing tube
t hat supﬁhSé%rR’ﬁJeoe Jr‘églﬂa‘t”gr‘-ilfl tBé: fds %é“aBE‘&?/BPiu § PRGTE AB hel d i n

the col unn hodyr @apdnthe 108Ekeds BRHIHD b E Of HAN 2 LA APS06AL arrdidui 8 drawi ng
tube for wi thdraw ng the absorption |iquid having absorbed the olefin from

a | Gfer gersdamt bentdrel eBnieT RO T b 2R sl idrde iglngbele Sl ek hdr awi ng
the parafd,id), nale ASOLNEHRY, WGBSR AR ZBsbldilyl dil i pagked j
portion, and the absorption liq clrcul ate romthnhe aesorption columm is
ret ur ned at o skl rod| wempedy taweh that abseeptomh I[Hmpssupassesndowawar d
t hrough t he packed portion._[0020] . - , . o
circulation means fOor causing the absorption liquid in the
absorption column and the absorption 1liquid in the
25 desorption column to circulate between the absorption
column and the desorption column. With the purification
apparatus having such a configuration, the paraffin
purification method according to the first aspect of the
present invention can be appropriately performed.
30 [0018]
According to a preferred embodiment of the present
invention, the absorption column includes a column body
that holds apart of theabsorptionliquid, agas introducing

tube that supplies the source material to the absorption

35 liguid at a lower portion of the column body, an absorption
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" 250 her features and advant ages of the present invention will becone
apparent in the follow ng detailed descriptions with reference to the
acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF DRAW NGS 30[ 0021] [FI G

1] FIG {igsia diagidyg sho #eaf oA hisgtheWrsboptabrmipanafdin
purification apparatus according to the present invention.
[ FI G 2]h&vEng2abs ox ki Agtlam shedilmg fapmovdral lovsr pontiigw &fi dhef an

absorpti colu cordin t 7..bre invent.d.on: S E
CARRYING?%%?%?HEQFQ%EN%%ENQ[g%EZFﬁgﬁg?e§ngﬁg%rFQééqéj%g% &rie éﬁ%%hinent
of the ppeseft iimvendtdldo rbeddinatiel Ob soepaardt atiqug/parbfyangppaaraf f in
froma source naterial containi ng a paraffin having 2 to 6 carbon atons and

an oPef i RPR&HPH 2 t 576 & bBHta wi PR% e R s8PPRddP sk et with
reference;tauhhg P Arap 98- ab8823k ion colfih id kErd MAPramsow ng an

overal | con?i guration of a paraffin purification apparatus X according tao a
pr ef err edoénmbodibvedy i at idvepresendramierg ionwbeThe 15 paraffin purification
apparatu? %( iﬁ configured to purify a crude paraffin supplied froma gas

cyl i nder 9%t obtain a hi gher-purity paraffin of enhanced purity. The

paraffin purifigabirad mappasakushéd NChudeds are AbsAbRIE ite£0] BN the a
desorption colum 2 , a f lowcontroller 3, mist elimnators 20 4 and 5, a

f1 ok % onP¥BF &Pl YBVED td Qi I 3R SEAP T eeBRR JUPB AT Bl UGS g C@ildEHar ge port
" PLEISE L nEUIES 00t b SABEOETLS G0, & mackes I
order topsupplon tgeckeddempartaé fcalumn body above the absorption
| liquid held in the column body, a gas introducing tube that
supplies the source material between the absorption liquid
15 held in the column body and the packed portion column, an
absorption 1liquid drawing tube for withdrawing the
absorption liquid having absorbed the olefin from a lower
portion of the column body, and a gas drawing tube for
withdrawing the paraffin not absorbed by the absorption
20 liguid in the packed portion, and the absorption liquid
circulated from the desorption column is returned to the
column body such that absorption liquid passes downward
through the packed portion.
[0020] ‘
25 Other features and advantages of the present

invention will become épparent in the following detailed

descriptions with reference to the accompanying drawings.

BRIEF DESCRIPTION OF .DRAWINGS
30 [0021] | |
[FIG. 1] FIG. 1 is a diagram showing an overall
configuration of a paraffin purification apparatus
according to the present invention.
[FIG. 2] FIG. 2 is a diagram showing an overall

35, configuration of an absorption column according to the

7



" ds a source gas to the paraffin purification apparatus X. In the case where
the paraffin to be purified is propane, the source gas (crude paraffin)
stored in the gas cylinder Y contains, for exanple, propane as a nain

conponenprasend0 pivgpteds.as an inpurity. The foll owing description
illustrates an exanple in which the paraffin to be purified is propane.
[ 0025] The absorption colum 1 i s provided to bring the

source Séogg%gﬁgé)@Qﬁkggdeéﬁha@Hgbgﬁvgﬁ@thiquid, and includes 8 a

col um bod a gas 1 ntroducing tub b, an absorption liquid draw ng
tube I c, [and2d gas drawing tube id. The colum body |Ais a seal ed

cont ai whi ch_hol.ds t her ei b ti.on liquid nad f i |
on- Gont ai ni ng ST ERA TR - TiRes A0Gor P PO TTRANATERT Be S HoPrEraRT o an
aqueous shluer i | alfe SRLULE 9P cRIRRA €a £ 9 nlavri A Py eHetLpRREE in

concentration. The gas introducing tube Ib is provided to I ntroduce the
sour ce gasosuppbicad de Rl gascoptindeiny & parafé igohgiddd U, and
has an ope ' h bsQr pt-i on. I i qui r (e} he
cor um bady=t Rt Sphn el 20 el L Bk £ T Le Ro P T U
exanpl e, whe 1priow i dieck @silbedi mpec Xt endilon wfthheréfibeearceasta ditid user
tube portion. The absorption liquid drawing tube Ic is provided to draw the
absdr®t i BRI 15 in the colum body |Ato the outside of the col um,
and has @609@2” end in the absorption liquid at the |ower portion of the
colum body 1A The gas drawing tube id is provided to draw a gas

(non- absor bed §a$§) hots absdasethmyphdwel agsor pveoral L el i gugisd g si de of
the colum, _and_ is .20 _connected _ta r i on _of . the.col ody 1A
[0026) 88 £ e FRE RO RF A Cebith BRRRATIS LN T i S A o

exanpl e, pusE dvye be diasled dheatknown tiwbblereokumm, i paeked ool umThe
wetted-wal | colum, spray cqlumm, scrubber, 25 stepw se shelf columm or the
| i ké-5 The2&B<drigt iRoH £hi Gk 1 PraPBRATRI URIES 1§ FEmSEENTRS TRt T BN

mechani sm égagesp%?fépﬁ g@%ﬁi%ai NS §Q§059tlii‘?ﬂiéf Guied, igh dhen col um
body | A at a desired tenperature. The tenpératufe regul ati on nmechani sm
i ncl udesa Hoghexamplis, t v pjaackEet 11 lodt e Bhacameskpua igaseoBhopariafuf tn

tenmperature regul ati ng_nmediumto flow.around the colum body, 1A. [ 0027] The
desor pt i BHECAT 2O PeaBP65PaH Fot BEGOD T e SpsetstTod ¥hden 1,

adesorptionqolumnz,aflowcontroller3,misteliminators
20 4 and 5, a flow control valve 6, a pump 7, a gas recovery
port 8, a gas discharge port 9, and pipings for connection
of these components.
[0024]
In the gas cylinder Y, a crude paraffin is stored
25 under high pressure in order to supply the crude paraffin
as a source gas to the paraffin purification apparatus X.
In the case where the paraffin to be purified is propane,
the source gas (crude paraffin) stored in the gas cylinder
Y contains, for example, propane as a main component and
30 propyleﬁe as an impurity. The following description
illustrates an example in which the paraffin to be purified
is propane.
[0025]
The absorptioncolumnl isprovidedtobringthe source

35 gas into contact with an absorption liquid, and includes

8



' gas conponent absorbed by the absorption liquid in the 35 absorption col um
1, and includes a colum body 2A, an 9 absorption |iquid introducing tube
2b, an absorption |liquid drawi ng tube 2c, and a gas drawi ng tube 2d. The

col um bé?dyoﬂﬁmhsb@dS‘re:@A?Ch@Qs{Ha_lrﬂﬁfoda@drﬂgst@%léa@be eh ApkeiRg idn

pr edet ermi ned anmpunt of absorption liquid therein. The 5 absorption |iquid
i nt roduclh@utl@b@%ﬂ%gpiiﬁpﬁdéd: t A1t podace ql??é“albgoiib‘heori—dm qi e dr awn

from t he, AbagrpLi ngogeLUm. Daly; 24 1 A1ANas. <31 gpen end
(ag"f e CO % 8% a'lil'he i0

in an upper space absorp |qU| i nt'roduci ng
tube 2b a&s abnem:&qiteﬂ:;ﬁolihemlbsmrqﬁlm bEqai dll@’afh’ aivmmgcbulueﬂrmr@ t he

absorption_colum 1 via a and the flow control valve 6. [0028]
The ébso?ﬁg‘%ﬁ-qqu%%raﬁ\;ﬂg l?(lf1 3 FEProVdRE t Hdr SHAHE b pt i on

liquid igg h@euq,esernm\}@ﬁ 6ol trpe 2 19cthctike oghsiglerof the golyam,aand has
an open end in a lower portion of the absorption liquid. The absorption

liquid dpawd@getmened Jencenhzeftdd o aPn¢ 19T ABdiRRRUPLRTI brbefllhe gas
dr awi ng tube Id he absar |on olum 1 via_a L nd t.he punp 7.
The punptd BERSEATE o set oSk 2o T irarrs Bre BEBEIRTE ARG e 5 o ¢ he
gas drawyag tyheindler Theiabsorpid atolufti dodivaviimg dndenhe, arheogepi ng LI,
the flow control valve 6, the_absorption_liquid introducing tube 2b, the
absdiOpt | BRY 1R ENE APERFRG 4QAbé 193114 R BLEWRT POT tifn Bﬁntphe/ cdMhe gas
dravi ng buRe. hd Conskl biks BndSoel LAl aLLOR,RRRRn J05g Ghugul Al inony, of L he

absorption 'iquid betweén the absorption colum 1 and the desorption col um
2 The ga$odr aweng lteub&e2drioy ighany iade d senmlawvevdtear@sodecsbrtﬂe@ tfuloen t he

bsor pt | d.tath de of the d | 2, .and
Connect et 64 hb PR o t O 0P OF CERE ol U BOdY B Po0deR i he

desor pti gragdiigmubdaw Ag @u@mad@@ntt&)gwaamﬂmel@b@beberﬁbi M icapadl e of
di spersing the absorption |iquid, and use may be made of a known packed
col ditn, &pr &hecAUkIMB5PEAY Iq%ethqh@uﬁéé&eptqunt]é%l fRdurel ¢ ncl udes

a temperatle %Q—Wsﬁh' Pr‘i‘tgl"e 0aaL r&% 13 a0t Qﬁ'cméf Et g £

absorption |IC]UI n the c m body DA at e5|re tenperature. The
t enper at ofet hegub attmnanboéy Haki srﬁhaogmdesra\#bngeb(wbpljed ias pa'(dveltdécﬂ]at

causes a8 grseous oyl Suid) I STRSLELY < Lequl ot ng, e g, qu o ound
fl ow rat gpefortdie sRULEGuARS SdPPheeddNas herdaheLyddNdRR, Y sl & 40
predeterm ned fl ow rate.
20 connected to an upper portion of the column body 1A.
[0026]

As the absorptioncolumn 1l having suchaconfiguration,
for example, use may be made of a known bubble column, packed
column, wetted-wall column, spray column, scrubber,

25 stepwise shelf column or the like. The absorption column
1 also includes a temperature regulation mechanism (not
shown) for maintaining the absorption liquid in the column
body 1A at a desired temperature. The temperature
regulation mechanism includes, for example, a jacket that

30 causes a gaseous or liguid temperature regulating medium
to flow around the column body 1A.

[0027] |
The desorption column 2 is provided to desorb the
gas component absorbed by the absorption liguid in the

35 absorption column 1, and includes a column body 24, an

9



[0031] The mst elimnator 4 is connected to the gas drawi ng tube id
of the absorption colum 1, and separates mi st contained in the

non- absorbed gas that has been drawn via 15 the gas drawing tube id. The

m st el i gbBatQt ibn $icarirecheddan @iy putee B, faof apuicdipigi dhe igasid hat has
passed through the mst elimnator 4 to the gas recovery port 8. The piping
L3 is prévpUddanitiPa Dackapfess #as Vars¥ing fitPa %ﬁﬂess'ﬁgé GRIGE L. The
degree eni,ng .0 val ve i egul : h t hat
he i nsi dR08 2Pne=aBsEra o ol G T Haa i predeter ot hed Tpreesir e [ 0032)
The m stagredagtomindd agonnettel ats dhet jas Higuikdgthekei2d. ofThée

desorption colum 2, and . rovided to 25 separate.m st contained in the
de_so!sbedagﬁg’rﬁﬁtorhaélﬁé’égdgm e the gra@jgr i ngSt P VHE Fhe Fri st
el i m nat 9h 5 Jata CORMRC LS 1% @1 BhPl Ngukd HekwalirdiorgthBeagas ridiatomas
passed through the mst elimnator 5to the gas discharge port 9. The

pi pi ng L4olumpr dvilddd e @obuai poshs i, 3@ndahas 22 apera grkssre gauge
13. The degree of _openi ressur e, va S ted such
t hat theaflﬁ‘lspl%eergfpa{)%goggglg%pc{?h%%g%o%%u%%%'hagrhae !5}%& eérln%D lJélggﬂpl?le(gsur e.

[ 0033] 3bMbenddre partailbe relpurs fdoate onedet hodhefabherptdsentl iguivéntion i s

carried qQut ysing the paraffin purification apparatus X. having the above
confLiogurﬁFiaéﬁ’ﬁ,ngag%b%‘? cgcg% 8 ART MEBRIAR TRdlf ¥ Fhé’qé%?s“%yl i nder

Y into the goldnghbody LAt hsrabgarption colum 1 via the flow 5
controller 3 and the gas introducing tube |Ib. [0034] As descri bed

above, ihOORSIcase where the paraffin to be purified is propane, the source
gas contains p ane as mai n.conponent _and propyl ene as an inpurity. The
10 propane con%ggtla SO and "t %éqprloér:y%é%"eug ncentT at’ on | ﬁrtoﬁfeldsj%%r ce gas
suppl i edtbr amatwhe hgasbdrpdebnYlagu ke, id ahexadapbeptI®d eAUm¥oand 0.5
to 2.0% respectively, in nolar ratio. The anpbunt of source gas supplied to
t he Idbsofpt FBR et ahfAcIcEdmhec o orieaipIeds PR £6U00 A5 WBY s per

square gﬁb@tﬁnwﬁ@%sﬁ@f&%@ 13kpA Of thge cobuppprang, iin Japgratory

scal e, e anount can be, for exanple, approximtely 40 to 4000 cnB/ m n.
[ 0035] | drihe ropl tumine bady iEAcotdwet @dsbppainon rood xmadia t20 pehgri ehe sour ce

gas 15, o Leg, [Lamalie pd ol Lheaces Lalr odueLia Labed hinb e atar o 0es

absor bedab%’ifghﬁg@b,@%{rﬂi i@ bugy d. Begaausembhe paedpbidhd ¥belorglef bf

(propylene) 1n the absorption liquid. (for exanple, an

20 liguid in the desorption column 2 to the gas drawing tube
1d. The absorption liquid drawing tube 1c, the piping L1,
the flowcontrol valve 6, the absorption liquid introducing
tube 2b, the absorption liquid drawing tube 2c¢, the piping
L2, the pump 7 and the gas drawing tube 1d constitute a

25 circulation means for circulation of the absorption liquid

between the absorption column 1 and the desorption column

2. The gas drawing tube 2d is provided to draw the gas
desorbed from the absorption liquid to the outside of the
des'orption column 2, and is connected to the upper portion

30 of the column body 2A.
[00209]

The desorption column 2 having such a configuration
is preferably capable of dispersing the absorption ligquid,
and use may be made of a known packed column, spray column

35 or the like. The -desorptidn column 2 also includes a
10



25 aqueous silver nitrate solution) is significantly greater than the
solubility of paraffin (propane), the olefin (propylene) in the source gas
is preferentially absorbed by the absorption liquid. For this reason, as
the sourgempagathses upwaiuldtidhe aksaiphion | b WeiHevbei ngo&o
absor bed, t heol efi nconcentrati on(propyl ene concentration) in_the
decr eas B3 1 RAaAEANT HE1PaR REPLER LoHE eht HHEFOA T Fhvh L $BRCBROYAf Z‘on)

Increase %QQ%@Qﬁg dnﬁ: m%erixgﬁ'the Bgeﬁxgﬁ%gfa§§ forﬁ%?ﬁl@%ﬁQﬁpt'on

l'iquid |n 3 u sorpt I qui has absorbed 12
t he sourmecpasaiism t:J*re:hdnéespt ifor cotamplé,f hoysdlatm tiet | onesesoret i on of
the columm body | A to the out side of the abgﬁrptlon coLum 1 via the

abSOIBptI%?‘ISFP&t?I @rdriaid St BERPEE 3t uLe pf 88t AT HE I OW r 5Pe T 1Y t he

absor pti 9poLihauicthe &6 ommwhidly heagas conponent has been desorbed in the
desorption colum 2, which will be described |ater, flows into the col um

t hrough {@e3apper port| on of the colum body | A via the punp 7 and the gas
drawing Lube P FEBLALRGILCITLL he ARSOLRLIOpAL! Guid Chduidk bald) 10 the

10 col um bod escen ow occurs. € source gas emtted from

t he gas jsahlraéucga@ t sy biéqg theombytheoughts i ntyd icoimt ery cwaserd cont act
with the absorptl on liquid, and the non-absorbed gas that was not absorbed
fl okd upP¥s Fﬁ@%‘?dpgllﬂ“br?fasﬁ)%ce in the colum body 1A The 15

non- absorpgd,gas is sent to the mst elimnator 4 via the gas draw ng tube
id, the |IC]UI conmponent is separated and renoved. from the non-absorbed
gas, and the rEkealnisayg eg?asmnsas;@m4tmtdwm¢§ad@©ﬁh$ea§y§¥@mma t he

pi ping L nd .the gas, rec ver ort f.Qr ov |d anponent 20
separ at eg %f? tlﬁi; %‘él; ?hgﬂ %Plﬂndr%o&él% ﬁ Fo ts*ne %%gl‘gptl gLngggol um 1
- via the gastdriaWdgr whee |r£bn4ilb§s.6ebE@r Blaef tdlraa;phatssbe[e@ﬂaﬂawrt Wisa
preferable that the absorption liquid (for 25 exanp an aqueous silver

ni t Adt e §B?L&4%ﬁ)‘53"f}‘-l¥%é%é@pt i H%%Fﬁﬁt?lilrﬁégaéoﬁ’ szSs?PVé‘tecﬁﬁc} ate
concent r ?%Pﬁfﬁgsﬁ?,v‘f‘SPp%x??d%h%"EEe ?fé%%ﬁa%%ﬁ@%é@%'e@”th%&ﬂé&@ the

anmount o sor bed uni € volume/unit tine Tncreases. | the case
of the otkkimi beiedg mprmaybenet oftrloegd® theovieewpport Hf priaepigalng
appl i cat Lgnistphfpgi)gggn&g E’li g%ack pressure valve 10 and a pressure
gauge 11. The degree of opening of the back pressure valve
20 10 isregulated suchthat the inside of the absorption column
1l has a predetermined pressure.
[0032]
The mist eliminator 5 is conn_ected‘to the gas drawing
tube 2d of the desorption column 2, and is provided to
25 separate mist contained in the desorbed gas that has been
| drawn via the gas drawing tube 2d. The mist eliminator
5 is connected to a piping L4 for guiding the gas that has
passed through the mist eliminator 5 to the gas discharge
port 9. The piping L4 is provided with a back pressure
30 valve 12 and a pressure gauge 13. The degree of opening
of the back pressure valve i2 is regulated such that the
inside of the desorption column 2 has a predetermined
pressure.
[0033]

35 When the paraffin purification method of the present
11



" of the aqueous silver nitrate solution can be, for exanple, in a range of 1
to 6 nol/dnB, and nore preferably 3 to 5 nol/dnB. As for the tenperature of
t he aqueous silver nitrate solution, a | ower tenperature is advantageous 35

because t{heedmiH 0f qHOPYEENSuBLS S hed tieckeasest idheurt eaperataie of the
aqueous silver nitrate solution can be, for exanple, in a range of 0 to

60C, andaRBR& 30T e db1 Y109t Bha0TPOTRe GomickFiata pLeSsuPe SEM YR T urm body
(A 1s breler gy NAlip 8,3B2LH dhARgs BRGAUSA e AMPUNLS bl
reases. Fr cal application,

propyl ene absorbed 1nc om the viewol nt “of practi ,
t he i nt eepalumr assdyelaf dfheclcol absolqtyi d\ canhuley I oriexame e1dv1 to 0.8
MPa (gauge pressure) . [0038] In this manper, in _the absorption colum 1,

t he cORBEFRUSTY Suppd ddiSodfEe ReLgotR& Wth the absorption
l'iquid angotklagreby the olefin (propylene) in the source gas is
preferentially absorbed by the absorption |iquid, whereas the non-absorbed
gas is recoverad dessinidbedheakovaminThdancrashsoreerd ghs penaddover ed from

the 15 absorption.lLiquid_ that has prefe i_al a in

(propyl egg;)bgrpltlﬁ%fsloulgr c& %]é%?aé%d Fﬁgr %?gr&g%héésagﬁﬁgﬁggl%g%g%aﬁlé

( propanexscenaent hatioapdrhatt: t hads ey jase 3039 iRPlhd tabsorTiié on

| iquid that has absorbed the source gas in the absorption colum 1 flows
B

i nt & & hePEGRART SEAYS SATR L8 @EShI RS B W LARS2° 9P & S SHbsdF pt F on
liquid degw ng, fube d6s ggflg) A% Lbm ERQ fglé)gfvcépg_iﬁeerv@ vef gnd the

absorption liquid 1 ntrodu g tube 2b due to a 2 ifference between the
i nternal fpresswamep b, t RE &lbs@pti‘orerdl Amh Tcarkd Ghatre$peld idesloy pti on

colum 2. If the pressure difference is small, a_pu V. u o]
transfer® Qogﬁsrorr& i on° || ?fmqﬂ%%a?r%uﬁ?ugfceagggr %pg)ﬁl%%)%u%%eﬂ?%w ng
into theagddupk POFY c2Aunth ad] ssh eBeby fidie &itomp 86, cantandl/ svalver o and can
be, for exanple, 0.1 to 10 dn8/s per square neter of the cross section of

t he kol uffl / BnPERe SEAIFGIRIGEL B @f &he HErapbofe Cddrel Fora xhnphe,

appr oxi I t 00_chBim 4 I n , gas
corrpone%tote"h%rtléhagnébggn%ﬁ?oﬁ%%pgyg%ﬁéédbs%%t%@ér}#ﬁ?qE'%gyib?deéégfbed.
Fr om t he exiaawgpbé nt app ref:fine eal iy 4desor bi g0t be’ gmsnconponent , the internal

t enper at 3re of  the colum body 2A is preferably set higher than that of the
absorpti o0 %t um 1, and the

In the column body 1A of the absorption column 1,
20 when the source gas is emitted from the end of the gas
introducing tube 1b, the source gas comes into contact with
the absorption liquid and thereby is gradually absorbed
bytheabsorptionliquid. Because the solubilityof olefin
(propylene) in the absorption liquid- (for example, an
25 aqueous silver nitrate solution) is significantly greater
than the solubility of paraffin (propane), the olefin
(propylene) in the source gas is preferentially absorbed
by the absorption liquid. For this reason, as the source
gas rises upward in the absorption liquid while being
30 absorbed, the olefin concentration (propylene
concentration) in the gas decreases, whereas the paraffin
concentration (propane concentration) increases.
[0036]
On the other handf as for the ébsorption liquid in

35 the column body 1A, the absorption liquid that has absorbed
12



" 5 internal pressure is preferably set |ower than that of the absorption
colum 1. The tenperature of the absorption liquid in the colum body 2A
can be, for exanple, 10 to 70C, and nore preferably 20 to 70C . The

i nt er nal t Reegsuire Ofgddel € o eTa BedY p2A St dBumbhol examy €rdm die case of
10 the ol efin being propylene, -0.09 to 0.3 MPa (glguge pressure) , and nore
pr ef er abl9we rt ¥ 3L WP { gdigec prensubery. 1xhEodeser Ped sgade (aiths,

propyl en J e S ti qui d i ! i

Ol mat op ST GAI TR PP RLABE gt 13 A e Tle e
and 15 the desuprigirgesmiacdi stbhar gadeyi anthehpi Pbagrit iaod 1tihes D@s

di scharge port The |iquid conponent separated by the m st elimnator 5

9,
dr op$ baBKOoMt iR &&Sordif o CERRRNE VRS thechaSSHUR Y T2, in the
form of QE%B‘f‘i}ﬁoxﬁ%ﬂ&mﬁg he,i2bsArpt i ok guik d-f 1y Whikch- t he bas

conponent has "been desorbed 1s punped to the gas drawing tube id via the
absor pti ontlo qia adrbwnngthuioaigdt Byet hepppemp oLt aom ohekbdaf tcarlwrps i nto
t he col ugndbod%%lA .of }ége absrgrp 'o‘_gn ol m 1. Th& falﬂgvr\{ rate gf f{ue

absor pt i 8RR quitd Ypuhmped =25 BVt He pu%p at 96 s A% 58P%att Fhe sane

| evel asathedfdovg 19t ei it Hhabasaspi barm 4 qquiad(fi guidgobeam 1 hecldsor ption
colum 1 to the desorption colum_2 via the flow control valve 6. The

absdi%t i BR ITHURP I Ihe 2aBEGRISHIof AN 2CEHE S-he BB GPITGR IFGuid in
(he desoLpli-an el = Lhafehyaabhny Bhectna pradalarpiped. dhow rate
bet ween the absorption cofum 1 and the “desorption col um (circulation
step) . L@@42kounter-currenltncoms aanner tiese i besoapovien iln duhied ,

desorption 35 colum 2, th s conmponent in the absorption._liquid 15
Cont i nUOBEEY HHOWTY- PSR RUATT nt REd FRSW T &7 SOaRSE: B Thd P he
desor bedcgas {dBhPh¥r RPIARY shekpasdisehanged diudheneudlsige. ofthbe

colum. [0043] 5A highly pure paraffin_ (propane) can be obtained by

pur i¥yi ngoa s eebgdsIagchsaseBtcEadehgaRafti g lApHdpaReY £ontaivifg an
ol efin (propylene) Lpurity,in. t ve- I . 044]
T0The ‘sobat EFEy BtS 5o e crs Stagon el g ol BRRLPLErR ad
descri bed emowked af +omnt 5ol mbhl atys cafb &M opys enendnt Agueessi1Siivegrgdkst r at e,
. H Cho, D. L. Cho, H K Yasuda, and T. R Marrero, J. Chem Eng. Data
1995, 40151621060 TREsOUSSHHNC RIS SEAEN th e RUPEBII F4y218 of

propane ihAHaa0ke0yseshl YEE LM that fesolidlion ithsmalduid C@dRlonent The
present inventors exam ned the effects of the nethod Tor purifying propane

fro@@ ceegtsaprbopdnbycditaaimi sy pldpyimaeons4adriapirbagkby g datled net hod,
using absorption column 1 via the gas drawing tube 1d, in the
form of droplets.
[0037]
It is preferable that the absorption liguid (for
25 example, an aqueous silver nitrate solution) in the
absorption column 1l has ahighsilvernitrate concentration
becausewhenthesilvefnitrateconcentrationiskﬁgh,the
amount of olefin absorbed per unit volume/unit time
increases. Inthe case of theolefinbeingpropylene, from
30 the viewpoint of practical application, the concentration
of the aqueous silver nitrate solution can be, forexample,
in a range of 1 to 6 mol/dm’, and more preferably 3 to 5
mol/dm®. As for the temperature of the aqueous silver

nitrate solution, a lower temperature 1is advantageous

35 because the amount of propylene absorbed increases. The

13



20 the gas/liquid phase equilibriumof propane and propylene in an aqueous
silver nitrate solution described in the above docunent. Specifically, a
crude propane was introduced into a container charged with an aqueous

silver ntehplea80hté idNthe sausoideiaquenus Stdversdlttabe sghusépn to 25
absorb propyl ene, and thereafter the gas 6phase conponent (non-absorbed gas
conmponentP¥i AXER® lontidh e aREe il 4 4.6 P¥Ca rBIUNPYe PIREAS HaJuhy t hat

propyl eng was c i L _t-h S I u t S very
smal | . It8 %s 43):038' fglt%% ?ﬁgﬁwﬁanl %%rsgggoﬁéi%ﬁg ﬁ?éhf@ pur plrxo/gane 30
(for exabplprefetild puridty iof a9%9p8896 ierd manre)e badause ndoesssrynt 0 reduce
t he anount. of crude %ro ane _introduced into the aqueous silver nitrate

sol utd on®faRd et orad {sﬁir_?er%t:ﬁbﬁr?gsﬁ&t' [ ﬁ&%‘fr'%?l VIGYEAATT Unber these
Ci rcunst ghges,; ddwe a@iﬁ%t%ﬂﬁ?”ﬁﬁé%ﬁéé‘?hﬁq bPcdeptit aprd- 130 demaheped an

industrially useful "method for obtaining a highly pure propane while

mai nt ai nergval hicgin peopbde axeotveey O at 60 CofdRpdIEIVI@APEIRESHES@L - t he

pr esent %%ﬁé%ﬁion' [ 0046] The reason that the present invention can

i ncrease 't recovery rate of highly pure paraffin by efficiently purifying
a paraffin froma wiigslemparmaif j niaonded nabg arp ©l €hi ’dsumet 16l egriéy known,
but the follow ng reason can be consi dered, faor exanple. According to the

preséht EETENBUIRRRY, SHPELIRA PR AF F Pn IR0 I YaSP ey WRCol efin
pr e ! c gas) .
|5 It rOduee 4 o0t DeqL oML OR Bl i ¢RIk DedY ol alnd ey

absorption col'um 1, ws upward preferentially
absor bedtiy tberaguedss spredenant b élydluspobedfoydrits aglspratieonl ef i n

concent 3o BRAleA IS Gl Lase el it gp Of the
| ower thame R1dmint heTh@WBbnPAKEd OFb88 §A® is recovered from the
15 absorption liquid.that has preferentially absorbed the
| olefin (propylene) in the source gas, and therefore has
a higher paraffin (propane) concentration than the source
gas.
[0039]

20 The absorption liquid that has absorbed the source
gas in the absorption column 1 flows into the column body
2A of the desorption column 2 via the absorption liquid
drawing tube lc, the piping L1, the flow control valve 6
and the absorption liquid introducing tube 2b due to a

25 differencebetweentheihternalpressureoftheabsorption
column 1 and that of the desorption column 2. If the
pressure difference is small, a pump may be used to transfer
the absofption liguid. The amount of absorption liquid
flowing into the column body 2A is adjusted by the flow

30 control valve 6, and can be, for example, 0.1 to 10 dm*®/s
per square meter of the cross section of the column. 1In
the laboratory scale, the amount can be, for example,
approximately 5 to 500 cm’/min.

[0040]

35 In the column body 2A, the gas component that has
' 14 .



col um body 1A. Because the aqueous silver nitrate solution having a
relatively high olefin concentration in 20 the | ower portion of the colum
body | Ais continuously sent to the columm body 2A of the desorption col umm

2, wherepdbg é’ﬂ)@&k[’oe‘dﬁb@eﬁﬁlébﬁﬂso%@ti@ﬁfm?ﬁﬂﬁ 1 bej@guenpes .Si ltwesm nitrat e
sol ution having a |ow olefin concentration flows back fromthe upper

portion e thceppimt BEdgLFACdethy I8 2BEBEPGE BRECHRETCTPORETs presuned
that the. gL LI &IanGe, | %@825@&%“8?@1{@%‘1 hrPhUBE, 418 | oURE Aty on and

t he upper por I on ueous silver nitrate solution in the colum body
lAis matalnmgﬁermnm tﬂtdneroﬁanﬂe absicrgr Esunedlthat 1t hensl effien

concentration of the g hase 30 of the col f the_ahsorption
col urn 11WERERGS Bﬁetshqé% efd ﬁ’rc?oﬁfc’%%?Eé{t?%ﬁuﬁ‘E‘é?rt%%aﬁa@??Fq?ﬁ& Sterface
of the a&HQB&lf)tSi'drYeéoﬂtﬁhatle el itQimpapd tihhis o hdxg@hybga @l fin can
be efficiently obtained as conpared toEt)he case where the olefin

concent rht goad Ant Hehaquedusr3Dasiy vak . cant bgte fisof lr¥xanpPils .ufdi¥ drgn as in
the batCQOgEEhO c%ggészerably20txa70°C. The internal pressure

of the column body 2A can be, for example, in_the case of

10 the olefin being:‘propylene, -0.09 to 0.3 MPa (gauge
pressure) , andmore preferably 0 to 0.3 MPa (gauge pressure) .
The desorbed gas (mainly, propylene) desorbed from the
absorption liquid is sent to the mist eliminator 5 via the
gas drawing tube 2d, the liguid component is removed, and

15 the resulting gas is discharged via the piping L4 and the
gas discharge port 2. The liquid component separated by
the mist eliminator 5 drops back into the desorption column
2 via the gas drawing tube 2d, in the form of droplets.
[0041]

20 The absorption liquid from which the gas component
has been desorbed is pumped to the gas drawing tube 1d via
the absorption liquid drawing tube 2c by the pump 7, and
thereafter drops into the column body 1A of the absorption
column 1. The flow rate of the absorption liguid pumped

25 by the pump 7 at this time is set at the same level as the
flow rate of the absorption liquid flowing from the
absorption column 1 to the desorption column 2 via the flow
control valve 6. The absorption ligquid in the absorption
column 1 and the absorption liquid in the desorption column

30 2 thereby circulate at a prédetermined flow rate between
the absorption column 1 and the desorption column 2
(circulation step). |
[0042]

In the manner described above, in the desorption

35 column 2, the gas component in the absorption liquid

15



I'n the case of the continuous nmethod as in the present enbodiment in which
the inpurity (olefin) in the source gas is absorbed by and desorbed from
the absorption liquid 5 (for exanple, an aqueous silver nitrate sol ution)
conti nuoMshy imided B | ellobingdjaist AN vadéouesmeeRd t EQBY Stigbeasi d he
internal tenperature and pressure of the columm, the supply formof the
source gassoaigd handonditi e vfPefe FdBorPEiGH Vi qi@ir@F(St{ﬁﬂé@ht riet i on,
anount of. prc i fl.ow e [t is possible to obtain a
hi ghly ‘%h%%%ar ?i%gaghae %Lgt}]é?(g%oégry&?éat%eélrhé%] . According to
the preseabsainventi on, by adjusting the various conditions according to the

purpose, it is possible 15 to obtain a highly pure paraffin at a high
recovery rate bsthghvir PHES PRFFS IR af PTAB2BE ) dFPPePENPLEGTESR X i ons as

the sourgg matanialy iy &xaml &ydhels & ChUdee RU AL EDnhayi-Rg A PuUrity of
99.5%is§u§edt}§s r?essourrce mat erlilal, % hi ghly %ﬁ%e pargff%{)n aving a

purity ofo88205%mg aprel2F ican(prophtldimed as any dmpwerytyata ¢th®5% or
nore.. Al sg vvhe<{1 a crgdg araffin having a purity of 90%is used as the
source naP8YEalteToF 1BY n%\aé}nearhi ghly pure paraffin having a purity of 99%
or nore ¢aonskg obtained at a recovery rate 90%or nore. Al so, when a crude
paraffin having a 25 purity of 50%is used as the source material, for
exafP e, a par%hﬁi B NP By RN iHerRESBY 15HS t YR oRNORBEROWBr € 1daif e

obt al ned, gt 2 / LUWRLY1 LAl 2208 BN M 0y ¢ ad 004915 Anserbedinmny of the
present i1nvention has been §0 8escr|bed above, but the scope of” the present
i nvent i oRrogpyiciné iim Pefhdamus el bvibodN itmatdesér.i BedClabovie. ITh&speci fic

configuratign of the paraffin _purjfication_apparatus_of th r.esent

i nventi ofi-afd tRE 'afafri‘i fp'urFiD‘f i%lf%ﬁorref’rhogf%?"t Egprbggcr#) ]19%193%”“ on can -
be changed, 3bopnig@Ny wWays dbthewndepad épgtbsami be roseepb iafi tye 18
present invention. [0050] For exanple, in the nethod of bringing

t he 1Sour e& prSPamE LRe2BIFEORPOPENS L YGdRLREE ko FOddtt R the sH@Fsok ption 5
col um 1,[052%)/] do not necessarily need to come into counter-current
contact, "and the absorption liquid drawing tube |Ic may be provided such
that its end i $hepgrdsehbeinpper: qos t éramdheichec e guf debatsh off tine
absorption liquid. In this_case, the region_where the ahsorption |liquid and

10 the sBEtd®Yas LonPht bYdddht EE-RATent TEGHt aBt FEUAEN PEPRBIPA smal |
region at%%\het‘:éi@iﬁ@?}r@p%ﬁ@n@@@éﬁti-rﬁ’ﬁu!rii%_‘f&i 1 Arsav ag rﬁé&zeoas:,um%even
a

with this enbodi nent, ighly pure paraffin can be obtained at a high
rec@ler y that gas/Qos1idarase ¢quihebatisur ptfi bropanama Ry prafielgReaf fin
inanaqueous silvernitrate solutiondescribedin the above
document. Specifically, a crude propane was introduced
into a container charged with an aqueous silver nitrate
solution to cause the agueous silver nitrate solution to
25 absorb propylene, and thereafter the gas phase component
(non-absorbed gas component) inthe container was analyzed.
As a result, it was found that propylene was also contained
in the gas phase although the amount was very small. It
was also found that, in order toobtaina highly pure propane
30 (for example, with a purity of 99.99% or more), it 1is
necessary to reduce the amount of crude propane introduced
into the aqueous silver nitrate solution, and therefore
this method is not industrially useful. Under these

circumstances, the present inventors studied in depth and

35 developed an industrially useful method for obtaining a
1le



\ purification apparatus X shown in FIG 1, a colum body 1B (packed col um)
shown in FIG 2 nmay be used instead of the colum body | A (bubble col umm)
In the colum body 1B, a packing material F is packed in an upper portion

of 20 theigellympuaed phepahei nghilefl afaiftrodusigat hei s @rpigare | i quid
punped from the desorption colum 2 into the colum is open at an upper
portion BfCOYEPAcKIFHF matCa@tFIFCDTRY eRG GV IHe Gds itThS o®FETR % ube | b
is open ifiﬂv%r}é%irgﬁ(nedi ate space of the columm.. Wen a source gas is
emtted from the end of the gas introducing tube Ib into the col unm body
1B, the downed gas efficiently cones into counter-current contact with the
absorption liquid-introduced via the piping L2 at the surface of the
packi®hg nat eri aPeFL SEPH stertﬁ% ’%&?I 9r§8§61rtbéd“b%/n‘fh8na6§8r plicdrT 39 qui d.

30[ 0052] thie r%@&ﬁ&f?ﬂ?a@'@%f'l@@@h@?o RureS Ay £xaml Byl 8rwhicgkddwe, paraffin
is propane, but the "paraffin" as used in the present invention can be a
par af f i nphavifigi 29t wrcafbon aromsa Thadsmamsfahf toncante ianind efii n havi ng
a simlar Roi.l | i-nt Lhpurity. e i fl havi ng
simlar B%i %ll%g lpéo?%tt‘s)%&%r??g a'{}(l)éme?kaﬂrjr%h?g?hgggﬁﬁavﬁr{%%ﬁé’s@%ﬁhumer of
carbon abenmscorwidkekid) htwingxandolbl e berbfdIng & cconpéeyrwddnisi | ver
ions, as wWi.th ,prop%:/l ene, and therefore the sane effects as those 5

desdrd be§MRARAANERE coRNBEHFEN RALH bt Bpy FONE Earf 3R 0bPRIEASRITDRHA]

A par af f b1 g, al ehigt Navh A8a5s Phmbr AT BRIt BB NaYe Jr Rold idg Jagh Nt

hi gher than a paraffin and olefin having 10 2°to 4 carbon atons (for
exanpl e, bG8ty Arhesgahke arlds drhédene cwiltunsg.,768rehd 168/ 5Cpwaaspedtilel y, and
C5: n-pentane.and_l:pentene with .0C and.30, 1C,_respectively) and are
T qul o b T PoShet bt ST T TRE A e YoaBE i BT 4 R S e

i ntroduced drd e tdiel €0l AN bady driiidigife dibe abBOF phi @Oneehyma tli dm t he
formof a liquid, or may be heated into a gas before introduction. By

mai ftai nPRGT K9 FBd/nal T bApER BEEEE BT 1tthé NG MpRE D RAF 1keRtOh &Rfperat ure
that is greAl&lstha ek ﬁgﬂ%'aﬁteozs%ﬁlpg)bh' 09 PALNE A tbgg%gtlzga{@ff' n and
e t he

at whi ch target olefin can be 20 preferentially absor
absor pti prdswqued,tae e paveff ithars breporiinzedhe 1 davwer gsior pononf doheim 1A

for discharging, .and the olefin is preferentially absarbed by .the

absor pt| O T Fotthe Lot er RECABHberdir 8P oot bf i ToF umm body
2A of theddasorphirdy COEWM 2R 2ive15€hita d1kevel cahdehitthn t henolefin that
has been absorbed by the absorption [iquid can be desorbed. For exanple, in

t he Zhse thiterowse BoFGARThedy thre apdluma dsidmlboly 2AnRiVEIQURl Same
L) RS B O LI, LIRS A A Gl 08 COMIRPRI L S
the olefin is desorbed, and thereafter the aqueous silver
nitrate solution having a low olefin concentration flows
back from the upper portion of the column body 1A of the
25 absorption column 1, it is presumed that the difference
" in olefin concentration between the lower portion and the
upper portion of the aqueous silver nitrate solution in
the column body 1A is maintained. On the other hand, it
" is presumed that the olefin concentration of the gas phase
30 of the column body 1A of the absorption column 1 depends
on the olefin concentration near the gas/liquid interface
of the aqueous silver nitrate solution, and thus a highly
pure paraffin can be efficiently obtained as compared to
the case where the olefin concentration in the aqueous

35 silvernitratesolutionisxnnjorm,asjjlthebatchmethod.
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As an exanple, in the case where the source material contains n-hexane and
1- hexene, the internal tenperature of the columm body 1A is required to be
greater than or 35 equal to the boiling point of n-hexane (68.7C) , and can
20 be, foosagxanple, 75C. Most of n-hexane is not absorbed and thus emtted

fromthe absorgtion colum 1 in the formof a gas.as a non-absorbed gas,
and can be rec Vérké%céssenpgthepﬁﬁ%thnH@k’é‘n‘@.et%@Q a§fin Sk Bré S absor bed

by the 5e@tﬁ§>%,rimér9{' J[ﬁqwhqc%e%%%guﬁtiyn (e £ 08 of ansi el cONpl ex
al though the internal tenperature of" the Columm body A is greater than or

equal togthkeibcibsogbpdi hy,anddieherhbsof ponohhti gosdripn iwhi dhi gliddxene has

been _di ssal ved | he d i on, col 2. The i I, 1
{ompér at JEB%of TREKCLT umnBoag SR DI® t n*HEEs: prdi Sof U2 Ui BBt i gher

(for exagpheimRfsiPam prataniel hereeldims body ddrobukheoabserignon col um
1, and thereby 1l-hexene is emtted and discharged in the formof a gas.
15[ EXAMPEES]H 49055 internal fREPGIAHIUTE Rt PERE Sprssehtt g gedti™h wi | | be

descri begh@eéh&@g}y@oﬁa S?agﬂge§ou&%%5g]aszo[§¥dg%g é’l)ngliéions Qe this

exanple, the p fi'n purification apparatus hown 1 n 1 was used to
purify pthpaaksbremisrc duiden pd opamec gas rag itdwe, souwreet gas . ud0PS5Hn@5In this

exampl e, c¢ylindrical bes nmade of _stainless._ steel 4.9 mm in innher .

G Attt of CoREUBO0 i hL RS BAES w Lh hovBPERREIe ERsEBad derd Soh as the
col um bgdyelApfa t henabsorPth PHh CekdBy el buhbke col um) and the col um
body 2A of the desorption colum 2. As the absorption liquid, 30 a 3

mol / dnB d§@édus silver nitrate solution was held in

According to the present invention, by adjusting the
various conditions according to the purpose, it is possible
15 to obtain a highly pure paraffin at a high recovery rate
using various crude paraffins of different concentrations
as the source material. For example, when a crude paraffin
having a purity of 99.5% is used as the source material,
a highly pure paraffin having a purity of 99.95% or more
20 can be obtained at a recovery rate of 95% or more. Also,
when a crude paraffin having a purity of 90% is used as
the source material, for example, a highly pure paraffin
having a purity of 99% or more can be obtained at a recovery
rate 90% or more. Also, when a crude paraffin having a
25 purity of 50% is used as the source material, for example,
a paraffin having an increased purity of 95% or more can
be obtained at a recovery rate of 80% or more.
[0049]
An embodiment of the present invention has been
30 described above, but the scope of the present invention
is not limited to the embodiment described above. The
specific configuration of the paraffin purification
apparatus of the present invention and the paraffin
purificationmethod of the present invention can be changed

35 in many' ways without departing from the concept of the
18



" the col um body 1A of the absorption colum 1, in an anmount of 735

(dept h:

adj ust ed
i nt er nal

.cnB3

310 mm) , and an aqueous silver nitrate solution of the sane

concentration was held in the colunmm body 2A of the desorption columm 2,
an amounbreked®5 iIbrenBibaepth: 150 nm) . As the conditions in the
absorptlon colunn 1, the internal pressure of the colum body 1A was
adj ust ed [¢B58]16 MPa (gauge pressure) and the |nternal tenperature was

to 156, A the condif eﬂabg%y&gkg\ ds%% AR 2ouaddie

pressure o e colum b

was a to 0 MPa (gauge

pressur eyaarxhd hae ab spmalt itcenpegativh enwasc anlﬁastech t@é@h‘so‘mﬂ: Ja:o:rmeous

silver n
ci rcdl at
cnB8/ m n.

source g

|trate solutions held in the col um _bodi es 1A and 2A wer

Al wetn tHE Lo FAMPBEdiRRCFASATd YA BFS4 f FBw T4Te dfnfl%

cH8ntRe SAUF £8ngasosURBLI ethd @ nt0abBe rasios Pt i1Qfh £ LA ity
as having a propane concentration of 99.5% and a propyl ene

a

in

concent r atben lef ma.ysRendasr @isededTRE Cdo iRt ghlss v@@dsmﬁppP@d‘- ath £H¢ ow rate

of 300 cf]
t he absof

r am: TodGrTn eady-s e operatron’is s

pEshockfI otalhe | eah BhANBLYEhS AlobbBAVA Hiefdrs Trom

n Table 1.

In this exanhlhe, casa ghihe pw@lcpno‘phaeegme( parh}smrztpneonoﬁlaqwrchtarmh of 350

- ppm), havi
absdi%t i

rat e of

in an anount of 1.40 ¢nMB/mn with a discarded rate of

ing a purity of 99.96% was obtained as the purified s fr
BRERPLHFBAR L G QM NERNE 6 T2SBL 6O R AT IR 2 Ghd: %ul ‘g

mt he
very

£8. 535/9@&'18%eg%&pyiﬁaeew@ﬁedb%@%rfg%é rﬁ@éﬁgt%spm ﬁucol um 2

47%

25[ Exanpiza®gling tube |t gt exaapl @i tin ttmes aﬁb@m@m@ntoolaummby t he

paraffin
(packed
(bubbl e
stainles

vol e o

20

25

30

35.

urlflcat n_appar at us sho FI t.he col umm d
€§ %ﬁ/ﬁn % é O]\%/%s used ns Sgéghf The” ¢of g al(lgcoeydy
qobgqn) 30[0060] In this exanple, a cylindrical tube made

1B
1A
of

s steel (28.4 mmin inner dianeter and 1000 nn1|n height, wth a

f 633 éﬂwﬁP Was USBE ALIHPELPOMFLgHyn 1B of the paraffin

purification apparatus X shown in FIG. 1, a column body
1B (packed column) shown in FIG. 2 may be used instead of
the column body 1A (bubble column). In the column body
1B, a packing material F is packed in an upper portion of
thecolumn,andthepipingLZforintroducingtheabsorption
ligquid pumped from the desorption.columnlzinto.the column
is open at an upper portion of the packing material F. The
end of the gas introducing tube 1b is openinan intermediate

space of the column. When a source gas 1is emitted from

" the end of the gas introducing tube 1b into the column body

1B, the source gas efficiently comes into counter-current
contact with the absorption liquid introduced via the
piping L2 at the surface of the packing material F, and
is gradually absorbed by the absorption liguid.
[0052] _
Theembodimentdescribedabovéisznlexampleszwhich
the paraffin is propane, but the “paraffin” as used in the
present invention can be a paraffin having 2 to 6 carbon
atoms. The paraffin contains an olefin having a similar

boiling point as an impurity. The paraffin and olefin

© 19



" of the absorption colum 1. As the packing material F, 35 1/ 4 inch interlox
saddl e was packed in the colum, in an anount of 507 cm (800 mm high) . A3
nol / dnB aqueous silver nitrate solution was held in the colum body 1B of

the absoiptied eaminmud,bdnlangapeunit Ofc Bl benst ddepkanpiR) MPosand an
aqueous silver nitrate solution of the same 5 concentration was held in the
col um beaying shet Rangesdihe o cAamprn, aFaman affBufit L™ FA VAT (dept h:
200 M) . CQPQ'! i Lh_t ﬁpf pt. L I 1, e it ernal

pressur eaéﬁoi'l geco urr(% %@%‘9‘%1? \%;és ad?%s%%g?lt %qol%éo%géugeg prlessur e) and
t he i nt epnabyllenper atand wis=AOf adpustee t eaheC eAS adies camli tihmsein t he

desorption colum_2, the internal pressure of the colu body 2A was
adj ust edie8°E ML (GRS préssGPBP ST Phe Whitker %OQ%ﬂ%EFat%‘?E s

adj ust edot,925@@g The aqueous silver nitrate solutions held in the colum
bodi es- 1B and 2A were 15 circul ated between the colum bodies 13 and 2A at
a flowr&bessfl 19 cnB/nmin. As the source gas supplied to the absorption

colum 13, a spurce 9’%‘§nhax‘{i8“<g;,§f%OHQQQn%_?ECgPté a0, 0f, A 2% AN a
propyl ene concetTatronof 0. 596 was used. e source gas was supplied at a
flow ratg BOioindD@ it M ghf®06hbhn a parafh®inesndtodkfdmalhysiisnef the
purified gas fromthe absorption colum 1 during steady-state operation is

show? i n2 TeBlfeCRIOOR BRPTSexXaRE 8X 28 I GhIOP plir & SFrband gas "5 bt opyl ene
concentrgt i @n ¢of 320 PRA) chaviony a-PUEbEY 196199, D6dowas abtrimethas the

purified gas fromthe absorption columm 1 in an anount of 298.60 cnB/mn
and at aandcovemntrene witB3 630F CARsd, 30r.dRT ernee sBs clilyshar gedid om t he

desorpti o]r_lfaggl.urm i_n_an _anount of %1.1%0 c%%/ t. n Wt el ch,ledissoqﬁ[ggd rate

of 0.47% AP LEST TR TRt §Yexanpld "PRE SARS propane purification

appar at Ugage il misedd nExaoplhieed Was diseh clchmi apede BR yastiperified
froma source gas under conditions different fromthose used in Exanple 2.
[ 0063 absorption column l in the formof a 1ligquid, or may be heated
into a gas before introduction. By maintaining the
internal temperature of the column body 1A at a temperature
that is greater thap or equal to the boiling point of a
target paraffin and at which a target olefin can be
20 preferentially absorbed by the absorption liguid, the
paraffin is vaporized in the absorption column 1A for
discharging, and the olefin is preferentially absorbed by
the absorption liquid. The internal temperature and
pressure of the column body 2A of the desorption column
25 2 issettoalevel at which theolefin that has been absorbed
by the absorption liguid can be desorbed. For example,
in the case where the column body 1A and the column body
2A have the same internal pressure, the internal
temperature of the column body 2A is set higher than that
30 of the column body 1A.
[0054]

As an example, in the case where the source material
contains n-hexane and l-hexene, the internal temperature
of the column body 1A is required to be greater than or

35 equal to the boiling point of n-hexane (68.7°C),.and can
20



In this exanple, a 3 nol/dnB aqueous silver nitrate solution was held in
the col umm body 1B of the absorption 5 colum 1, in an anpunt of 317 cn8
(depth: 500 mm) , and an aqueous silver nitrate solution of the sane
concent rigé i, ofowasxhelgd é N 1heccol Ma. thedy A atatbeidesotptbesordEdim 2, in
an amount of 127 cnB (depth : 200 mm . As the caonditions in the absorption
col umm 13n€hEhpgt BRAKT a5 SR 22 3PRCTBEEQATLAY VUMY LB ddSadiUsted to
0.6 MPa (gaug r n gl §S) I j to 25C.
As the cig)gd%t sg%s%?érsll% ﬁ%eo%egg%%ﬁﬂoér}ic%€§hn5%@?{1% %?e%%gf%gjrﬁéé?s%?se of the
col um bodgh2A was eadf betechd 0 MdPR ¢ Hdudeeperssus bswdbeedy rtleg nal
t enper at uhe was adj uit ed.tdo 50C 15 The aqueous sil yer ni&%r ate .sql utions
hel d>i n #REES bbufEd 1 BEGRIMSA wer & ciltrbﬁ:lké‘?e CHEt Reeft e Cof um
bodi es 1BoaRd 2A At tiBohibawehat & rife 28a ¢MBeigt raSutBeosodhee cgasumnppl i ed
to the absorption colum 1B, a source gas having a propane concentration of
99. 5% andC8YpiBpyFeREc 2t cdohbent PAt PAMAJS tO 5HAWRS 1dsdt PrHe So#Re gas was
suppl i ed | r.at f 300 . i L T I f
analysi sop TReClAa e AT 3 SR tne nag pesH BgERt I
st eady- st at eseper atbonthe sGewpr2Eion Tabdbkudn | A.t hi Fhexanplterrsa hi ghly

pure propane gas (propylene caqoncentratiaon of_ 500 m having a purity of

55, 55 Wh S TGN A Y (HE GO GRS 2t Gif ERE SBSBERBIAT COHIR 1 i 1 an
amount of 298 65 g di- n AN Blap L 8COYEEY) I 8henof h8. S§B%nhdcwa umhopyl ene
was discharged fromthe 30 desorption colum 2 in an anmount of 1.35 cnB/mn

with a dbsdar déd afattdreofalis d5ps 1 po06S 1 YrEx ahpland] thereby 1-hexgpethis
exanpl e, .t he same propane .purifij i 3 p t t used in

Exanpl es*2 éaﬁndlq%t(\e/\gsaﬁge?lSaénla;k%r%%)ip;&nr}le ah/ag gﬁr&?{\‘ i%zfdazfr%gngé source gas
under conditions different fromthose used in Exanples 2 and 3. [0066] In
this exanple, a 5 nol/dn8 aqueous silver nitrate 5 solution was held in the
col ditn bg%%%wsme absorption colum 1, in an amount of 317 cnB (depth:
500 mm ., onckan aqueous silver nitrate solution of the same concentration
was held in the colum body 2A of the desorption colum 2, in an anount of
127 cnB (dept hTh200usepiliAsy t k€ cohdi tpoaseh® | invhatadlesorpiildn kel um 1,

the internal pressure_of .the colu hod 3 was adjusted to 0.6 MPa (gauge
pressur ef'© Jtlﬁ%ai ﬂ?&%ﬂﬁyt‘@%epgfﬁa%};‘_eﬁdj usted to 15C. As the

condi tiongdgsthe desorption colum 2, the internal pressure of the colum
body 2A was adjusted to O MPa (gauge 15 pressure) and the internal :
t enpet at UEx a3l adjtlisted to 50C. The aqueous silver nitrate solutions held

in the col um kod 2nd12A VRES, £LL vkl sd-betwean; $he £0l wmy,bodi es 1B
and 2A at a flg\?\} {rlgstgj%f 1% criB*/Aﬁi . As tﬁe oﬁrce gas supg%%ed tlcl) t he
absorpti onstawimird FIG. sowae wasdhawi pgr2d@ yapprogezane Tormeentasatden of

99. 5% and a propyl ene conchentrati on of 0 . 5% was used. The source gas was

suppl i ed PHORAFT 0dAFalE JB00 TS ides -
[0057] '

25 In this example, cylindrical tubes made of stainless
steel (54.9 mm in inner diameter and 500 mm in height, with
a volume of 1185 cm®) were used as the column body 1A of
the absorption column 1 (bubble column) and the column body
2A of the desorption column 2. As the absorption liquid,
30 a 3 mol/dm’ aqueous silver nitrate solution was held in
the column body 1A of the absorption column 1, in an amount
of 735 cm?® (depth: 310 mm), and an aqueous silver nitrate
solution of the same concentration was held in the column
body 2A of the desorption column 2, in an amount of 355
35 cm® (depth: 150 mm). As the conditions in the absorption
21



: [0067] The result of analysis of the purified gas fromthe 25 absorption
colum 1 during steady-state operation is shown in Table 1. In this
exanpl e, a highly pure propane gas (propylene concentration of 200 ppm

havi ng acguiidy 10f £82 98%arasa Dt 88d ras offhe hpukiclieth gasd ¥ riamude
absorption colum 1 in an anount of 298.56 cnB/mn and at a recovery 30
rate of 891892%=dl 59, OpriopYPand dmasTli BERSSHEE f r 8RCt He ®ledBFFLTeH col urm 2

[N an amupbeol, oy A4 GO8/ Ol i ddy A g pedrded LAl Of c JndBt ond U081 TABLE
ilver nrtrate concen- tration [nol/7dm-"] sorption conditions
Desor pt i bhechygib rpoisrPHsllimex gasie internal pressure of the column
5 body 2A was adjusted to 0 MPa (gauge pressure) and the
internal temperature was adjusted to 50°C. The agqueous
lsilver nitrate solutions held in the column bodies 1A and
2A were circulated between the column bodies 1A and 2A at
a flow rate of 19 cm®/min. As the source gas supplied to

10 the absorption column 1A, a source gas having a propane
concentration of 99.5% and a propylene concentration of
0.5% was used. The source gas was supplied at a flow rate
of 300 cm®/min.

[0058] .

15 The result of analysis of the purified gas from the
absorption column 1 during steady-state operation is shown
in Table 1. In this example, a highly pure propane gas
(propylene concentration of 350 ppm) having a.purity of
99.96% was obtained as the purified gas from the absorption

20 column 1 in an amount of 298.60 cm’/min and at a recovery
rate of 99.53%. Also, propylene was discharged from the
desorption column 2 in an amount of 1.40 cm’/min with a
discarded rate of 0.47%. -

_ [0059]

25 [Example 2]

In this example, in the absorption column 1 of the
paraffin purification apparatus X shown in FIG. 1, the
column body 1B (packed column) shown in FIG. 2 was used
instead of the column body 1A (bubble column).

30 [0060]

In this example, acylindrical tube made of stainless
steel (28.4 mm in inner diameter and 1000 mm in height,
with a volume of 633 cm’) was used as the column body 1B
of the absorption column 1. As the packing material F,

35 1/4 inch interlox saddle was packed in the column, in an .
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" Pressur e [ MPaG Tenp. [C] Pressure [MPag Tenp. [( Recovefy Rate P61
Propane Purity [96] Propylene Concen- tration [PP111) Ex.1 3 0.6

amount of 507cm3(8001mnhigh). A 3 mol/dm® agqueous silver
nitrate solution was held in the column body 1B of the
absorption column 1, in an amount of 317 cm® (depth: 500
mm) , and an aqueous silver nitrate solution of the same
5 concentration was held in the column body 2A of the
desorption column 2, in an amount of 127 cm’ (depth: 200
mm) . As the conditions in the absorption column 1, the
internal pressure of the column body 1B was adjusted to
0.6 MPa (gauge pressure) and the internal temperature was
10 adjusted to 15°C. As the conditions in the desorption
| column 2, the internal pressure of the éolumn body 2A was
adjusted to 0 MPa (gauge pressure) and the internal
temperature was adjusted to 50°C. The aqueous silver
nitrate solutions held in the column bodies 1B and 2A were
15 circulated between the column bodies 1B and 2A at a flow
rate of 19 cm?’/min. As the source gas supplied to the
absorption column 1B, a source gas having a propane
concentration of 99.5% and a propylene concentration of.
0.5% was used. The source gas was supplied at a flow rate
20 of 300 cm3/min;
[oo61]

The result of analysis of the purified gas from the
absorption column 1 during steady-state operation is shown
in Table I. 1In this example, a highly pure propane gas

25 (propylene concentration of 320 ppm) having a purity of
99.96% was obtained as the purified gas from the absorption
column 1 in an amount of 298.60 cm3/min and at a recovery
rate of 99.53%. Also, propylene was discharged from the
desorption column 2 in an amount of 1.40 cm®/min with a

30 discarded rate of 0.47%. '

[0062]
[Example 3]

In this example, the same propane purification
apparatus as that used in Example 2 was used, and propane

35 was purified from a source gas under conditions different
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from those used in Example 2.
[o063]
In this example, a 3 mol/dm’ agqueous silver nitrate
solution was held in the column body 1B of the absorption'
5 column 1, in an amount of 317 cm?® (depth: 500 mm), and an
agueous silver nitrate solution of the same concentration
was held in the column body 2A of the desorption column
2,inanamountof127cm3(depth:200mm). As the conditions
in the absorption column 1, the interﬁal pressure of the
10 column body 1B was adjusted to 0.6 MPa (gauge pressure)
and the internal temperature was adjusted to 25°C. As the
conditions in the desorption column 2, the internal
pressure of the column body 2A was adjusted to 0 MPa (gauge
pressure) and the internal temperature was adjusted to 50°C.,
15 The aqueous silver nitrate solutions held in the column
bodies 1B and 2A were circulated between the column bodies
1B and 2A at a flow rate of 19 cm’/min. As the source gas
supplied to the absorption column 1B, a source gas having
a propane concentration of 99.5% and a propylene
20 concentrationof 0.5%wasused. Thesourcegaswassupplied
at a flow rate of 300 cm’/min.
[0064] .
The result of analysis of the purified gas from the
absorption column 1 during steady-state operation is shown
25 in Table 1. In this example, a highly pure propane gas
(propylene concentration of 500 ppm) having a purity of
99.95% was obtained as the purified gas from the absorption
column 1 in an amount of 298.65 cm®’/min and at a recovery
rate of 99.55%. Also, propylene was discharged from the
30 desorption column 2 in an amount of 1.35 cm’/min with a
discarded rate of 0.45%.
[0065]
[Example 4]
In this ekample, the same propane purification
35 apparatus as that used in Examples 2 and 3 was used, and
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5n this exanple, the sane purification apparatus as that used in Exanpl es
2 to 4 was used, and purification was performed using crude n-hexane as the

source nptepiadle WA W)rinikll § @l eoutset kR ahs9ddti ebnkiidiichsa 5
mol /dnB 10 aqueous silver nitrate solution was held in the colum body 1B
of the aBssEptiedit chramntioss wpedndintEAmBigscAB g¥épth: 500 m) , and
an aqueoys,sichver nitrate solution of the same concentration was held in
the colu body 2A of the desorption colum 2, in an anmount of 127 cnB
(depth: 200 1In this example, a 5 mol/dm’ aqueous silver nitrate

5 solution was held in the column body 1B of the abéorption
column 1, in an amount of 317 cm?® (depth: 500 mm), aﬁd an
aqueous silver nitrate solution of the same concentration
was held in the column body 2A of the desorption column
2, inanamount of 127 cm® (depth: 200 mm) . As the conditions

10 in the absorption column 1, the internal pressure of the
column body 1B was adjusted to 0.6 MPa (gauge pressure)
and the internal temperature was adjusted to 15°C. As the
conditions in the desorption column 2, the internal
pressure of the column body 2A was adjusted to 0 MPa (gauge

15 pressure) and the internal temperature was adjusted to50°C.
The agueous silver nitrate solutions held in the column
bodies 1B and 2A were circulated between the column bodies
1B and 2A at a flow rate of 19 cm®/min. As the source gas
supplied to the absorption column 1B, a source gas having

20 a propane concentration of 99.5% and a propylene
concentrationof 0.5% was used. Thesoﬁrcegaswassupplied
at a flow rate of 300 cm3/miﬁ.

[0067]
The result of analysis of the purified gas from the

25 absorptioncolumn 1 during steady-state operation is shown
in Table 1. In this example, a highly pure propane gas
(propylene concentration of 200 ppm) having a purity of
99.98% was obtained as the purified gas from the absorption
column 1 in an amount of 298.56 cm’/min and at a recovery

30 rate of 99.52%. Also, propylene was discharged from the
desorption column 2 in an amount of 1.44 cm’/min with a

discarded rate of 0.48%.
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15 M) . As the conditions in the absorption colum 1, the internal
pressure of the colum body 13 was adjusted to 0.0 MPa (gauge pressure) and
the internal tenperature was adjusted to 75C. As the conditions in the
desorpti pgoggljuim 2, the internal pressure of the colum body 2A was 20
adj usted to 0.0 MPa (gauge pressure) and the internal tenperature was
adj ust edT&BLESA. The aqueous silver nitrate solutions held in the colum
bodi esT I3 gnaiizAr Wer entddotilnatl 60 DEsBERR.1 e [Cor unm Dogl e 15 and 2Alat a
flow rlate gfritSetenB/rrepditpanst hg soearéietigas sipplied Fa fhe absorption
colum 1, thg:§Qur|ce=ratdrial that.had bpec?ng heatedrar d*avsapoglpiéﬁ £% have an
n- hexane cansentagt i N of 99c1596 @angra |1 FtexeneR?;tﬁncen‘E“v[‘éﬁY N 0§16z 596 was
used. [The slouréde das was Isuppliled at a [flow r:-\'rp of 2 Bl HeHY5C) .
[0071]|Bx- 1 3 The Pesuljt F gnal ysi s |of 2% he pftj’rFEfledwaé frorﬁstohe
absor ptaxorz [col urm |1 during siegdy-state opergtionsis |showa iin Table 2. In

—+

this exBairrgl €, a Ni|ghkys pUre.N-Nexane ggs d- leXane; CONGeRET at i 0fh,0f $00
ppm hax a purltyoog ﬁ 99; ﬁ”/oWQS ontagie a5 gpe pg;lgrsl 0 gas fromthe
desorp n (.,UI umT 2 T an anount—of 198 —TenBfmn < 75C) —and—at—=a recovery
rate of 66% Al so, a 1-hexene gas was di scharged fromthe desorption

col um 2[ :a% pt of 2.06 cnB/mn (85C) with a discarded rate of 1.00%
10[ 0072] TAB 2 Sl | ver nitrate concen- tration [nol/dm-"] Absorption
condi% i ons Desénpthds esaditliconsRusigmedwyasfication apparatus as

that used in Examples 2 to 4 was used, and purification

was performed using crude n-hexane as the source material.
[0070] |

In this example, as the absorption liquid, a 5 mol/dm?

10 aqueous silver nitrate solution was held in the column body

1B of the absorptioncolumn 1, in an amount of 317 cm® (depth:

500 mm) , and an aqueous silver nitrate solution of the same

concehtration was held in the column body 2A of the

desorption column 2, in an amount of 127 cm’ (depth: 200

15 mm). As the conditions in the absorption column 1, the

internal pressure of the column body 1B was adjusted to

0.0 MPa (gauge pressure) and the internal temperature was

adjusted to 75°C. As the conditions in the desorption

column 2, the internal pressure of the column body 2A was

20 adjusted to 0.0 MPa (gauge pressure) and the internal

temperature was adjusted to 85°C. The aqueous silver

nitrate solutions held in the column bodies 1B and 22 were

ci.rculated between the column bodies 1B and 2A at a flow

rate of 19 cm’/min. As the source gas supplied to the

25 absorption column 1, the source material that had been

heated and vaporized to have an n-hexane concentration of

99.5% and a 1l-hexene concentration of 0.5% was used. The

source gas was suppliedat a flow ratel of 200 cm®’/min (75°C) .

[0071]
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10

Ex. 5

The result of analysis of the purified gas from the

absorption column 1 during steady-state operation is shown

in Table 2.

(l-hexene concentration of 500 ppm)

In this example, a highly pure n-hexane gas

having a purity of

99.95% was obtained as the purified gas from the desorption

column 2 in an amount of 198 cm’/min (75°C) and at a recovery

rate of 99.00%.

Also, a l-hexene gas was discharged from

the desorption column 2 in an amount of 2.06 cm®/min (85°C)

with a discarded rate of 1.00%.

[0072]
TABLE 2
Silver Absorption Desorption .
nitrate conditions conditions Purified gas
concen- Recover n-hexane 1-hexene
tration Pressure Temp. Pressure Temp . rate Y purit Concen-
[mol/dm | [MPaGl [eC] [MPagG] [eC] (41 S tration
°1 i [ppm]
Ex.5 5 0 75 0 85 99.00 99.95 500
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5075 0 85 99.00 99.95 500 CLAIMS [1] A paraffin purification nmethod for
purifying a paraf f in froma source material containing a paraf f in
having 5 2 to 6 carbon atons and an olefin having 2 to 6 carbon atons, the
met hod conpri sing: a first step of bringing the source material into
contact with an absorption liquid containing a silver ion at a first ‘
tenperature-and a first pressure and rggoMg&ing 10 a non-absorbed gas not
absorbed by the absorption liquid while the olefin in the source nmateri al
is preferentially absorbed by the absorption |iquid; and a second

step of de bi ng and di.schargi ng. a.gas conpone from the_absorption

l'i qui d havﬁé) u er%%’ﬁ%f'?ﬁél 1%1‘]‘%9}?9%&%@0& r&egbgé]drﬂoéﬁrpéjrua]fbf’glgﬁd Ey
second pregswh&fin from Wwheseraetihet biristl sbep andihides peeonfif shematag
perfornmed continuously in parallel while the absorption liquid is

ci rcul &t ed? He? ieEA RN At YRS ARP HMP 1 b1 BRBNA ISt 8ptO 20 S OFIRE PRFaf f i n

purificatipp.npihod,acenhpgstia Ll aiml, wherein the absorption
liquid is an aqueous silver nitrate sol ution.

a first step of bringing the source material into
contact with an absorption liquid containing a silver ion
at a first temperature-and a first pressure and recovering

10 a non-absorbed gas not absorbed by the absorption liguid
while the olefin in the source material is preferentially
absorbed by the absorption liquid; and

a second step of desorbing and discharging a gas
component from the absorption liquid having undergone the

15 first step at a second temperature and a second pressure,
wherein the first step and the second step are
performed céntinuously in parallel.while'the absorption

liquid is circulated between the first step and the second

step.
20
[2] The paraffin purification method according to claim
1,
wherein the absorption liquid is an agueous silver
nitrate solution.
25
[3] The paraffin purification method according to claim
1 or 2,
wherein the second pressure is set lower thanthe first
pressure.
30

[4] The paraffin purificationmethod according to any one
of claims 1 to 3,
wherein the second temperature is set higher than the

first temperature.
28



25 [3] The paraffin purification nethod according to claim1l or 2,
wherein the second pressure is set lower than the first pressure. 30 [4]
The paraf f in purification nethod according to any one of clains 1 to 3,
wherein the second tenperature is set higher than the first tenperature.
[5] The paraffin purification nmethod according to anyone of clains 1 to 4,
wherein the contact between the source material and 5 the absorption liquid
inthe first step is perforned by counter-current contact. [6] The
paraffin plUsifi ceheqrneflidd accurfi ng tioramedrieodfactards g t@ gny one
10wherein tEe araffig IS gflected fromthe group consisting of ethane,
propane, cY Ingﬂﬂﬁﬁe, rbut ane, isobutane, cycl obut ane,

met hyl cycl opr opafge re-ipenited & o hsaReN IENEwe REOREN aNur E¥Chapent Ak, and
met hyl cycl obut ane, di net hyl cycl opr opane, n-hexane, 2-nethyl pentane, 15
3- et hypl peRf&néPSovPHiREt hyl Buddnd n 2t Redifisthy| BGeane s performed by

cycl ohexang, ety CYGLORENt adgy b2 di met hyl cyci obut ane and
trimet hyl cycl opropane. [7] The paraffin puri f icat ion nethod

according to anyone 20 of clainms 1 to 6, wherein the olefin is

selected fr t ro St d f .e C ne,
1% But ene 812 pipanct Predoh B L E0eR eiit fis o g PP P A RY ene
2- met hyl cyeEopriepene, 1netdys | denecycl opr opane, 25 isobutyl ene,

1, 3- but adi ene, 1, 2-but adi ene, cycl opent ene
2-rret|%>pl-I-buten‘é?f-rﬁéﬂeﬁé{ez-ﬁ\érﬁaéﬁ%n 1s selected from the group

2-net hyl - 2-Butane; dnd- pant adhenss 1, gryidi ers;c Typeprii€nen-butane,
met hyl enecycl obut ane, V|nyICéFIopropane,
3- net hyl - 112ohntanene ) 1 ponttai @ne MSopy éf& clopropane, n-pentane,

isopentane,neopentane,cyclopentane,methylcyclobutané,
dimethylcyclopropane, n-hexane, 2-methylpentane,
15 3-methylpentane, 2,2-dimethylbutane, 2,3-dimethylbutane,
cyclohexane, ' methylcyclopentane,

1,2-dimethylcyclobutane and trimethylcyclopropane.

[7] The paraffin purification method according to any one

20 of claims 1 to 6;
wherein the olefin is selected from the group
consistingof ethylene, propylene, cyclopropene, 1-butene,
2-butene, isobutene, cyclobutene, l-methylcyclopropene,
2-methylcyclopropene, methylidenecyclopropane,
25 isobutylene, 1,3-butadiene, 1,2-butadiene, cyclopentene,
2-methyl-1-butene, l-pentene, 2-pentene,
2—methyl—2—butene, l,4—pentadiené; 1,3-pentadiene,

cyclopentene, methylenecyclobutane, vinylcyclopropane,

3-methyl-1,2-butadiene, 1,2-pentadiene, isoprene,
30 2,3-pentadiene, l-hexene, 2-hexene, 3-hexene,
3,3-dimethyl-1-butene, ' .2,3—dimethyl—l-butene,
2,3-dimethyl-2-butene, 2-methyl-1l-pentene,
3-methyl-1-pentene, : 4-methyl-1-pentene,
2-methyl-2-pentene, 3-methyl-2-pentene,

29
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0 2, 3-pent adi ene, 1- hexene, 2- hexene, 3- hexene,

, 3-di nmet hyl -1 - but ene, 2, 3-di net hyl -1- but ene,

, 3-di met hyl- 2- but ene, 2- net hyl - 1- pent ene,

-nmet hyl -1 - pent ene, 4- net hyl - | - pent ene,

- nmet hyl - 2- pent ene, 3- net hyl - 2- pent ene,

-met hyl - 2; p , 25 € -Jd=but eng, ~hexadi 4- hexadi v i

, 4- hexadi%n@,gtt%gﬁlet%y%)@ﬂtﬁl%ght a(rj?e%’ec,%yk@ 2dbetend, 4 NexadheRxdiene,
- met hyl - 11 44 péeteaid ane3- nt Bylhaxddpemadi énenethyl-1,3-pentadiene,

L I R0, SRS, S 00,11, 2-pencason

cycl ohexen i €né, ene,

1- (rjret hylh- |14 cyeltepent ene,-paret Ayli<h S; pent adiene, m3e hgtlhyl -1 ; bupend ehene
and net hyl enecycl opentane. [8] A paraffin, purification apparatus.for
purifyPng &Y EGPERAEFRSIn from a so F%&"r‘?&#égfﬁl' cont ai ni%ggékﬁéﬁ’aaql?nfen
having 2 t9_{e¢a{Ppn;alqyrs; dpdnar A ef i n havisnghLe hiQ -6 carpemtaidiEnet he
appar at us conpri si ng: an absorption colum for bringing the source
material idt@eddnthcl WiteRRAAESOIPL #BA TYLRY LERAY AL AP SFRFer 15 ion
at a first tenperature and a first pressure and recovering a non- absorbed
gas not absorbed by the absorption liquid while the olefin in the source

mat eri al i $8pref®rpatriaaf £ ynalpsorbedchy ide apyorprtos Ifqwi dura fdesvgpEi on

colum for_desarbing and_discharging the 20 olefin.fromthe r.pt |
7 qui 0 havPAE Aot Bt R SRET o B 26 b Cont T BIVBIET FA ha 2 REORS
pressure; 8ngb 6 carbon atoms and an olefin having 2'to 6 carbon atoms,
the apparatus comprising: |
an absorption column for bringing the source material
into contact with an absorption liquid containing a silver
15 ion at a first temperature and a first pressure and
recovering anon-absorbed gasnot absorbed by the absorption
liquid while the olefin in the source material is
preferentially absorbed by the absorption liquid;
a desorption column for desorbing and discharging the
20 olefinfromtheabsorptionliquidhavingabsorbedtheolefin
at a second temperature and a second pressure; and
acirculationmeans for causing the absorption liquid
in the absorption column and the absorption liquid in the
desorption column to circulate between the absorption

25 column and the desorption column.

[9] The paraffin purification apparatus according to
claim 8,

wherein the absorption column includes a column body

30 that holds apart of the absorptionliquid, agas introducing

tube that supplies the soufce material to the absorption

liguid at a lower portion of the column body, an absorption

liguid drawing tube for withdrawing the absorption liquid

that has absorbed the olefin from the lower portion of the
30



a circulation neans for causing the absorption liquid in the absorption
colum and the absorption liquid in the desorption colum to circul ate
bet ween the absorption 25 colum and the desorption colum. [9] The
paraffin purification apparatus according to claim38, wherein the
absorption colum includes a colum body 30 that holds a part of the
absorption_liquid,, a.gas introducing,tube that supplies t squrce eri al
fo the. absorpiibh PRaR a Mt ol Sae ShRE ol oruBHeRss thh . Baay o The
absor pti onphirguf i Arayt a® dabise 8y WH ddayd Ag e absaripd ifaron aaigpkhat
has absorbed the olefin fromthe | ower. portion of the 30 colum body, and
a gas drawPRgTe Por Wi haPaW ™Yy PREYpard®fin not absorbed by the

absorption |'i qui dhbrapsan-diPPEh PRELIRD Ofr 0 e/AUFR HODhe & orption
the absorption liquid circulated fromthe desorption 5 colum is returned

t'o theScol GRAUFHYY. ¥i B EHE TGRS R dWRhAgcPdlyain Hady The saeafsds drawing
purificati?ﬂ apparatus according to claim38, 1Owherein the absorption
colum inc ugeg a colum body that holds a part of the absorption liquid, a
packed portion packed in the colum body above the absorption |liquid held

in the col body, a gas .ntroduci.ng.tube that suppljes the source

it e al bitadont B RBER At i HERGEET o “FE 4 FoL BB HEC BOd S Sohe
packed porgii@ancog yrm, an absorption |iquid drawi ng tube for wthdraw ng
t he absorption |iquid having absorbed the olefin froma | ower fortion of

the cdlfumm body, WARE & ds™ @ rhe A Pltubel (&P LWthd PAW HEe B pat &l Rorot
absorbed bynbhenahsns pthentl b auile b LBSpRAGKSY iRALL 0N, 20 1RBE portion

the absorption liquid circulated fromthe desorption colum Is returned to
t he col umpbededuch thatc absonpbpdly RipN ¢ Pas suss dowhvierd t havaghhelhd

packed por&ho%he column body, a gas introducing tube that supplies
the source'material between the absorption liquid held in
15 the column body and the packedportioncolumn, an absorption
liquid drawing tube for withdrawing the absorption liquid
having absorbed the olefin froma lower portionof the column
body, and a gas drawing tube for withdrawing the paraffin
not absorbed by the absorption liquid in the packed portion,
20 and _
the absorption liquid circulated from the desorption
column is returned to the column body such that absorption

liguid passes downward through the packed portion.
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